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(57)Abstract: 

PURPOSE: To provide a base-resistant fluoroelastomeric copolymer of tetrafluoroethylene 
with improved processability which can easily be crosslinked with a peroxide without using an 
expensive curable monomer or a preliminary treatment step. 
CONSTITUTION: A base-resistant, peroxide-curable fluoroelastomer with improved 
processability comprises a polymeric chain having tetrafluoroethylene as a comonomer 
copolymerized with monomer units selected from the group of (a) propylene, (b) propylene 
and vinylidene fluoride and (c) a 2-3C hydrocarbon olefin and one or more perfluoro(alkyl vinyl 
ethers), the polymeric chains having terminal iodo-groups. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to the Fluor elastic body based on the tetrafluoroethylene 
copolymer which has resistance in the attack of a base. 

[0002] The copolymer with tetrafluoroethylene is such a commercial high ingredient that has 
chemical, thermal, and oxidation-stability and that was known well that it is unusual the Fluor 
elastic body copolymer based on fluoridation vinylidene, for example, a hexa FURUORU 
propylene, and at any time, this uses diamine - or a bridge is easily constructed by combining 
a polyhydroxy compound with a interphase migration agent, for example, the fourth class 
ammonium, or phosphonium salt, and a metal hydroxide. To the attack of an element base, 
since the fluoridation vinylidehe content polymer is sensitive, as for these bridge formation 
processes, it runs. However, the sensitivity which receives the attack of this base restricts the 
usefulness of such a Fluor elastic body to the application which does not need basicity-proof 
[ quantity ]. The Fluor elastic body which can be hardened with a peroxide and the peroxide 
based on the fluoridation vinylidene also containing the hardening point monomer which reacts 
so that it may be similarly described by U.S. Pat. No. 4,035,565 of APOSEKA - (Apotheker) 
and KURUSHITSUKU (Krusic) reacts to an alkali similarly. Basicity-proof [ data ] is required, 
for example, the application of many like an internal combustion engine's O ring using an 
offensive oil, the sealant of a shaft, and the application of an oil well exists. 
[0003] The Fluor elastic body which can be hardened with a peroxide by the basicity-proof of 
the special object based on tetrafluoroethylene, excluding fluoridation vinylidene at all (or it is 
only small quantity even if it exists) was developed to these applications. Since such a Fluor 
elastic body produces radical reaction nature, it needs either of the processings before 
installation of a special hardening point monomer, or hardening by the peroxide. That is, 
although the copolymer of tetrafluoroethylene and a propylene is well-known, in order to make 
hardening by the peroxide easy, the hardening point (U.S. Pat. No. 3,467,635) or heat 
treatment (U.S. Pat. No, 4,148,982) which produces partial saturation is needed, and 
processing is often difficult. The random polymer of tetrafluoroethylene, ethylene, par Fluor 
ARUKIRUPA-Fluor vinyl ether, and a hardening point monomer is described by U.S. Pat. No. 
4,694,045. U.S. Pat. No. 3,859,259 and JP,60-19325,B have described the copolymer of the 
tetrafluoroethylene with which the polymer which the reactivity over a base mentioned above, 
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and by which high fluorination was carried out also contains a fluoridation vinylidene 
comonomer by low concentration (5-30-mol %) so that seriously, and a propylene. In order to 
promote the hardenability by the peroxide, this polymer needs to be heat-treated [ of eye **** ] 
(U.S. Pat. No. 4,243,770). 

[0004] TATEMOTO's and others (Tatemoto) U.S. Pat. No. 4,243,770 has described the 
manufacturing method of the Fluor elastic body of the fluoridation vinylidene content 
manufactured by emulsification copolymerization under existence of the chain transfer agent 
which has Formula Rln (the inside R of a formula is par full ORUKA-Bonn of carbon numbers 
1-8 or KURORUFURUORUKA-Bonn residue, and n is 1 or 2). As for this polymer, a peroxide 
and bridge formation can construct a bridge over one side or ends of a polymer molecule by 
the agent including an iodine radical. 

[0005] The object of this invention is offering the manufacturing method by which the basicity- 
proof Fluor elastic body copolymer of the tetrafluoroethylene over which a bridge's is easily 
constructed with a peroxide without having the improved workability and using an expensive 
hardening point monomer or a conditioning process was offered, and this copolymer's was 
improved. 

[0006] According to this invention, the tetrafluoroethylene (TFE) as a comonomer (a) 
Concentration of tetrafluoroethylene is made into 45 - 70-mol %. Propylene, (b) The mole ratio 
of TFE / propylene / VF2 is set to 5-65/40 / 5-40. A propylene and fluoridation vinylidene (VF2), 
[ 5-40 ] And one sort which sets the mole ratio of TFE / olefin / ether to 32-60/40 / 20-40, and 
has C2 - 3 hydrocarbon olefin, and formula CF2=CFO(CF2) nCF3 (however, n 0-5) or vinyl 
ether beyond it, [ 10-40 ] since ~ it comes to contain the polymer chain which copolymerizes 
with the monomeric unit chosen from the becoming group, and it has - However, it is a 
formula Rl 2 (among a formula) in the emulsion polymerization according [ this copolymer 
chain ] to a radical catalyst. F? is the alkylene group of a carbon number 3, saturation par full 
ORUKA-Bonn beyond it, or KURORUPA-full ORUKA-Bonn. It has the end iodine radical on 
which at least three carbon atoms are isolated from the compound which isolates an iodine 
radical.; this polymerization And about 1.7 or more MPas, About 25-100 degrees C of Fluor 
elastic bodies which can construct a bridge with the peroxide of basicity-proof which has the 
amount body pressure of single of about 2.0 or more MPas and the improved workability which 
is performed to the bottom of a semi- batch process polymerization condition in the 
temperature of about 70-90 degrees C are offered preferably. 

[0007] The Fluor elastic body which can be hardened with the peroxide of basicity-proof of this 
invention consists of a chain which the iodine atom combined with the end carbon atom of a 
polymer chain. Therefore, such structures are acquired by performing a radical catalyst 
emulsion polymerization to the bottom of existence of the iodine content molecule Rl 2 (R 
being a carbon number 3, saturation par full ORUKA-Bonn beyond it, or a KURORUPA-full 
ORUKA-Bonn alkylene group, and at least three carbon atoms existing between these iodine 
radicals among a formula) according to the conditions to describe. It concludes in the 
TEROMERI polymerization reaction which an iodine compound commits as a chain transfer 
agent under a radical polymerization condition, and an unstable iodine content chain end 
generates, and the alkyl residue of an iodine compound combines with the other end of a 
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polymer chain. Probably, the Fluor elastic body chain has the iodine radical at least at each 
end, when an iodine compound has two iodine radicals. 

[0008] The iodine compound used is thoroughly introduced into the polymer molecule to 
generate. The iodine end polymer molecule obtained is a "living polymerization object" with 
which growth of a polymer moves to a chain from a chain as iodine moves forward and 
backward. Mw/Mn which contributes especially typically the polymer therefore manufactured 
by this approach to a desired working characteristic in extrusion and injection molding has two 
or less narrow molecular weight distribution. 

[0009] 0.1 to 1.0% of the weight, preferably, the concentration of the iodine in a polymer will go 
into 0.1 - 0.5% of the weight of the range, and I will depend for it on the molecular weight of a 
copolymer product, the practical upper limit of the suitable polymer viscosity for processing 
with the about easy minimum of an iodine content - moreover, it is equivalent to the minimum 
hardening condition that the property of the polymer which can be permitted is acquired. The 
upper limit of an iodine content is equivalent to the practical minimum of the polymer viscosity 
which a polymer Can process on the success reverse side with typical elastic body processing 
equipment about. Moreover, the upper limit of an iodine content is equivalent also to the 
greatest hardening condition of giving the property of the vulcanizate which may be satisfied. 
[0010] An iodine content compound 1, a 3-jaw dopa-Fluor-n-propane, 1, 4-jaw dopa-Fluor-n- 
butane, 1, a 3-diiodo-2-KURORUPA-Fluor-n-propane, 1, 5-diiodo -2, 4-JIKURORUPA-Fluor-n 
pentane, 1, a 6-jaw dopa-Fluor-n-hexane, 1, 8-jaw dopa-Fluor-n-octane, Therefore for 1, a 12- 
jaw dopa-Fluor dodecane, 1, 1 6-jaw dopa-Fluor hexadecane, 1, 3-JI (yaw DOJIFURUORU 
methyl) par Fluor cyclobutane, and men of the same trade, it can illustrate at other well-known 
things. A suitable iodine content compound is 1 and 4-diiodo-n-par Fluor butane. 
[001 1] The new basicity-proof Fluor elastic bodies of this invention are tetrafluoroethylene and 
a copolymer of a comonomer of a certain kind which may be copolymerized. In one useful 
example, (a) Fluor elastic body is a copolymer of 45 - 70-mol % and the tetrafluoroethylene 
which it has at 45 - 60-mol % preferably, and a propylene about a tetrafluoroethylene unit. 
[0012] In other examples, (bj'Ruor elastic body includes the phase comparison 5-65 / 5 - 40/5 

- 40-mol %, the tetrafluoroethylene which exists preferably at 30-60 / 20 - 35/10 - 35-mol % 
and a propylene, and the copolymerization unit of fluoridation vinylidene, respectively. 
[0013] furthermore, a useful example - setting - (c) Fluor elastic body - TFE32 - 60-mol % 
and ethylene, or the propylene units 10-40 - desirable -- par Fluor (alkyl vinyl ether) unit [ of 10 

- 30 mol % and type CF2=CFO(CF2) nCF3 (however, n=0-5) ] 20 - 40-mol % - I will contain 
25 - 40-mol % preferably. Suitable par Fluor (alkyl vinyl ether) is par Fluor (methyl vinyl ether) 
mentioned as PMVE in this description. The reason is that this carries out a polymerization 
more easily and can manufacture the Fluor elastic body of the amount of macromolecules. 
Other typical par Fluor (alkyl vinyl ether) is indicated by U.S. Pat. No. 4,694,045 quoted as 
reference. In order to obtain the Fluor elastic body of low glass transition temperature, 
including the monomer which also contains par Fluor (alkoxy alkyl vinyl ether) in the small 
quantity to abbreviation mol% is meant with **** "par Fluor (alkyl vinyl ether)" which can use 
the par Fluor (alkoxy alkyl vinyl ether) unit to five-mol % instead of a par Fluor (alkyl vinyl 
ether) unit, therefore is used on these descriptions. Typical par Fluor (alkoxy alkyl vinyl ether) 
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with which ** of an alkoxy group and an alkyl group has carbon numbers 1-5 is indicated by 
U.S. Pat. No. 4,694,045, and this is quoted by this description as reference. 
[0014] As for the polymer of this invention, the mole ratio of an iodide chain transfer agent and 
an initiator is manufactured using the emulsion-polymerization method of about 2 / 1 - 20/1, 
and the semi- batch process that is in the range of about 5 / 1 - 20/1 preferably. Although it is 
necessarily unnecessary, since the rate of polymerization is too low to commercial importance, 
a higher ratio is not practical. A lower ratio gives the polymer of the iodine end group which are 
to good vulcanization nature. Moreover, the low ratio of an iodide and an initiator gives the 
polymer of large molecular weight distribution, and brings about a poor working characteristic. I 
will depend for the amount of the iodide agent added by the polymerization on the amount of 
the polymer generated in a desired molecular weight list. In the case of the polymer of this 
invention, the iodine concentration in a polymer may change preferably about 0.1 to 1.0% of 
the weight in about 0.1 - 0.5% of the weight of the range. Although the amount of the polymer 
in aquosity dispersion liquid is changed and being dealt in it, it should be in the range of about 
5 - 30% of solid-states (preferably 15 - 25%). A polymer is difficult to collect from dispersion 
liquid in below this amount. Above this suitable range, condensation in an autoclave takes 
place and it results in a heterogeneous polymer product. So, the amount of the iodide agent 
taught to an autoclave will be determined in consideration of these two things. 
[0015] The initiator to the chain transfer polymerization of this invention is the same as what is 
used for the usual Fluor elastic body polymerization. These contain an azo compound in 
organic and an inorganic peroxide list. A typical initiator contains persulfate, percarbonate, fault 
ester, etc. A suitable initiator is ammonium persulfate (APS). APS is itself or can be used 
combining reducing agents, such as a sulfite. The amount of the initiator added by the 
polymerization is decided in the amount of the taught iodide agent, in order to maintain desired 
iodide / initiator ratio, 

[0016] In the case of the emulsifier for this approach, the salt of a long-chain full ORUKA-Bonn 
acid is suitable. The typical full ORUKA-Bonn dispersant used by this approach is par Fluor 
octanoic-acid ammonium (FC-143, 3M company). It depends for the amount of the dispersant 
needed on the surface activity effectiveness of the agent to be used. When using FC-143, a 
suitable amount is 0.2% of range of an aquosity preparation object. 
[0017] Polymerization temperature can be changed at about 25-100 degrees C depending on 
the property of the initiator to be used and the polymer to manufacture. However, in the case of 
an APS initiator, the temperature of 70-90 degrees C is suitable, and 80 degrees C is the most 
suitable. In some cases, higher temperature can be used, but the rearrangement (for example, 
rearrangement to the acid fluoride of par Fluor ARUKIRUPA-Fluor vinyl ether) of the side 
reaction, for example, ramification, which is not desirable, and a monomer may happen. 
[0018] I will depend for polymerization preassure on the vapor pressure of the monomer 
needed in order to maintain the rate of polymerization at the time (at the time [ Preferably ] of 
about five to 15 g/l-) of about three to 30 g/k The time amount which cannot manufacture at all 
the polymer which has desired molecular weight below at a desired rate, or is needed 
becomes long too much practically. In being quicker than the rate of polymerization mentioned 
above, the coupling reaction which is not desirable occurs and it brings about large molecular 
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weight distribution and. poor workability. The manufacture in the suitable temperature of 70-90 
degrees C of the polymer of this invention needs the pressure beyond about 2.0 MPa(s) or it, 
before a desired rate of polymerization is obtained. The pressure of the range of 2.6-2.7MPa is 
suitable. In low polymerization temperature, the vapor pressure of the monomer which can be 
operated corresponds and is reduced to about 1.7 or more MPas. On the other hand, in the 
case of the polymer of this invention, if it was within limits which the ratio of temperature, and 
an iodide/initiator mentioned above, in the amount body pressure of single of 1 .4MPa(s), and 
80 degrees C, it was discovered that it can manufacture easily also by ****** or the pressure 
with the fluoridation vinylidene polymer lower than 1.4MPa(s) and it which a polymerization 
does not happen at all and does not contain a hydrocarbon monomer on the other hand/for 
example. 

[0019] Being able to add a full ORUKA-Bonn solvent into emulsion-polymerization mixture, this 
reduces some pressures needed in order to perform a polymerization reaction. For example, 1, 
1 , 2-Tori Krol who are added by polymer mixture by about 1 0 - 20% of the weight of the 
aquosity preparation object -1,2, and 2-Tori Fluor ethane (F-1 1 3) reduces some vapor 
pressure of the mixture of about 0.6 to 0.7 MPa in 80 degrees C. The pressure of F-1 13 does 
not change the property of the polymer manufactured, or the stability of emulsified liquid 
acquired. If there is no chain transfer activity and the monomer to be used is dissolved well, 
other full ORUKA-Bonn solvents can be used for the same function. 

[0020] Generally therefore, a bridge is constructed over the Fluor elastic body manufactured by 
this approach by the free radical method. The constituent which can be hardened comes to 
contain the peroxide which generates a free radical in a polymer and curing temperature. The 
JIARUKIRUPA-oxide decomposed at the temperature of 50 degrees C or more is suitable 
especially when a constituent should be processed with temperature rising before the 
hardening. Probably, in many cases, it will be suitable to use the G tert BUCHIRUPA-oxide 
which the 3rd class carbon **** combines with peroxy oxygen. In this kind of most useful 
peroxide, it is 2 and 5-dimethyl. - 2, 5-JI (tert butylperoxy) hexyne - They are 3 and 2, the 5- 
dimethyl -2, and 5-JI (tert butylperoxy) hexane. Other peroxides can be chosen from 
compounds, such as dicumyl peroxide, dibenzo IRUPA-oxide, tert BUCHIRUPA-benzoate, and 
Jl [1 and 3-dimethyl-3-(tert-butyl peroxide) butyl] carbonate. 
[0021] Other matter indispensable to crosslinking reaction is ****** which consist of a 
polyunsaturated compound which has two incomes with this peroxide and can give useful 
hardening. An agent can add these bridge formation 0.5 to 10% of a copolymer content in a 
desirable amount equal to about 1 - 7 % of the weight, and One of the following compounds 
Or : with sufficient ****** more v tfian at it triaryl SHIANURE-TO; - triallyl isocyanurate; - tris ; 
(Diaryl amine-s-triazine) Triaryl phosphite; N and N-diaryl acrylamide; hexa ant RUHOSU 
foramide; - N, N, N', and N'-tetra-allyl compound tetra-phthaiamide; - N, N, N', and N'-tetra- 
allyl compound chestnut amide; TORIBI nil isocyanurate; - 2 and 4 -- 6-TORIBI nil methyl 
trisiloxane; Tori (5-norbornene-2-methylene) SHIANURE-TO etc. Especially a useful thing is 
triallyl isocyanurate. 

[0022] not necessarily required at any time - although kicked - under a polymerization -- or 
the metallic compounds chosen from a divalent metallic oxide or a divalent divalent metal 
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hydroxide before hardening may be added to the Fluor elastic body. These metallic 
compounds contain magnesium, calcium, a leaden oxide, and a calcium hydroxide. 
[0023] The Fluor elastic body can also contain a bulking agent, for example, carbon black, 
clay, a usual silica, and usuak talc, and can use other bulking agents, a pigment, an anti- 
oxidant, a stabilizer, etc. Especially the thing that you add carbon black to the Fluor elastic 
body, and is made to increase the modulus is advantageous. It is usually used in the amount 
of the five to 50 section per Fluor elastic body 100 section, and the amount used is determined 
from the degree of hardness expected from the particle size and the hardening constituent of 
carbon black. 

[0024] The Fluor elastic body constituent which can be hardened with the peroxide of this 

invention can be easily processed into the usual mill approach list by the internal-mixer 

method. It may be processed by extrusion and the injection-molding method. They have 

excellent resistance to organic and an inorganic base, and are useful to manufacture of an O 

ring, a shaft seal, and other mold goods. The following example illustrates the suitable 

example of this invention. 

[0025] 

[Example] 

[0026] 

[Example 1] The 4000ml autoclave made from stainless steel was deaerated, it purged with 
nitrogen, and the deionization and 2800ml of deoxidation water which subsequently dissolved 
5.6g (FC-143, 3M company) of. par Fluor octanoic-acid ammonium surface active agents were 
prepared. Subsequently, :TFE37 mol % and PMVE63 mol % which is the "initiation monomer" 
mixture which has the following presentation, and pressurized the reactor to abbreviation 
0.2MPa. Subsequently, the autoclave was deaerated up to about 0.03 MPa(s). This application 
of pressure and deaeration were repeated twice [ further ]. Subsequently, it heated to 80 
degrees C, agitating an autoclave by 600rpm. It pressurized to 2.66MPa(s) with the "initiation 
monomer" mixture which mentioned the autoclave above. In order to make a polymerization 
start, 10ml of APS water solutions was taught to the autoclave 1%. The pressure of an 
autoclave fell to about 2.63 MPa(s) after about 20 minutes. At this event, he is 1 , 1 , and 2-Tori 
Krol. - 1 and 4-jaw dopa-Fluor butane 3.6g dissolved in 1 , 2, and 2-Tori Fluor ethane 36ml was 
added. Among the process of a polymerization, "supplement monomer" mixture was added 
regularly and the autoclave was maintained to the pressure of about 2.62 MPa(s). : with the 
following presentation in this "supplement monomer" mixture - TFE45 mol %, ethylene 28 mol 
%, and PMVE27 mol %. 10ml of APS solutions was further added 1 % after the reaction time of 
2 hours. The polymerization was continued on the whole for 15 hours, and 667g of 
"supplement monomer" mixture was added at this period. 

[0027] The partial saturation monomer was made to emit from an autoclave, and polymer 
dispersion liquid were put into the bottle of large polyethylene. pH of dispersion liquid is 3.2 
and it contained 20.1% of solid-states. The Fluor elastic body was isolated from these 
dispersion liquid by coagulation in an aluminium-potassium-sulfate solution. The solidified 
polymer was made to sediment and, subsequently to filtration, therefore, it dissociated from 
supernatant liquor. Subsequently, therefore, the polymer was washed 3 times to carry out 
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high-speed churning in a large mixer, and this washed polymer was carried out the ** 
exception. Finally ****** crumb (crumb) was dried all over the at least 40-hour 70-degree C 
vacuum furnace. The polymer collected after desiccation is 645g, and is ******. 
[0028] The presentation of this Fluor elastic body is as follows, and is ******:TFE43.7 mol %, 
ethylene 23.9 mol %, and PMVE32.4 mol %. The polymer contained 0.25% of iodine. Mooney 
viscosity ML-10 measured at 121 degrees C are 19.0, and they are ******. Therefore it is 
decided that it will be a differential **** calorimeter (DSC), it is -20 degrees C, and glass 
transition temperature is ******. 

[0029] : which determined the hardening property of this polymer as following - the Fluor 
elastic body constituent was mixed on RUPERUKO (Luperco) 101-XL(1 and 5-di-tert-butyl 
peroxide hexane 45% and 55% of inactive bulking agents)3phr (section per rubber 100 
section), triallyl isocyanurate 4phr and carbon black MT(N990)25phr, and 2 roll rubber mill. 
This mixture was opened on the sheet with a thickness of about 1.8mm from the mill. The 
about 75x1 50mm piece of an angle of this sheet raw material was fabricated at 160 degrees C 
under application of pressure during the press for 10 minutes. Subsequently, 2 hours carried 
out annealing of the sheet hardened with this press all over the 180-degree C furnace before 
the trial. The pellet for the decision of a compression set was manufactured similarly, 
subsequently, stress-strainability - ASTM D-412 - therefore, it determined. According to 
ASTM D-2084, the amplitude disk rheometer (ODR) determined the hardening property in 
setting-time 30 minutes and, and the temperature of 160 degrees C. A result is shown in Table 
I. 

[0030] The example 1 was repeated except having only pressurized the example of contrast A 
reactor to 1.38MPa(s) with "initiation monomer" mixture. Subsequently, 10ml of APS initiator 
solutions was added 1%. The iodide solution was added and the reaction was advanced on 
the whole for 13.5 hours. It aq'.ded 60 moreml of 10ml of APS solutions at a time 1% in this 
period. 42g passes for having reacted and "supplement monomer" mixture is inside **** in the 
end of this period. The unreacted monomer was emitted and the product was inspected. The 
aquosity product contained 3.4% of solid-states, and had pH2.4. The solidified product was 
washed and dried after coagulation, and 63g of viscous low-molecular-weight polymers was 
obtained. Analysis of this product showed that this contained 2.4% of iodine 
[0031] 

[Example 2] 1,1, 2-Tori Krol after heating a reaction mixture at 80 degrees C - The example 1 
was repeated except for putting in 1, 2, and 2-Tori Fluor ethane 350ml into an autoclave with a 
pump. Subsequently, it pressurized to 2.07MPa(s) with the "initiation monomer" mixture which 
used the autoclave in the example 1. Subsequently, 10ml of APS solutions was prepared 1%, 
and the polymerization was made to start. Subsequently, the iodide solution was prepared, 
semi- per-continuum addition of the "supplement monomer" mixture was carried out, and the 
pressure was maintained to about 2.07 MPa(s). 667g of "supplement monomer" mixture was 
added on the whole during the reaction period of 16.8 hours. It added APS 10ml 2 times at a 
time 1% at the same period. For aquosity dispersion liquid after emitting an unreacted 
monomer, it is ** and ** that pH is 2.6, including 20.3% of solid-states. These dispersion liquid 
were made to solidify, ,and it washed and dried so that in an example 1 for the separated 
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polymer. This dry polymer is :TFE48.6 mol % with those with 645g, and the presentation like a 
degree, ethylene 21.9 mol %, and PMVE29.5 mol %. Mooney viscosity ML-10 measured at 
121 degrees C are 24.0, and they are ******. 

[0032] This experiment was repeated 5 times and the product of six batches was mixed 
together. The mixed product had TFE47.9 mol %, ethylene 22.2 mol %, and PMVE29.9 mol% 
of presentation. The Mooney viscosity measured at 121 degrees C is 25, and is ******. 
[0033] This mixture was kneaded with the curing agent and it was estimated that that physical 
property was described in the example 1 . Data are shown in a table 1 . 
[0034] Barrel temperature controlled the 100t rutile (Rutil) 6020 mold round trip (reciprocating) 
screw injection molding machine equipped with :alignment shaft-seal mould which evaluated 
the working characteristic of mixture as follows so that 183 degrees C and the setting time 
were for 30 seconds for the temperature of 60 degrees C and a mold. The polymer has been 
processed very easily. The evidence that adhesion in mold release and a metal insert is good, 
and the mold became dirty is inside ****. 
[0035] 
[Example 3] 

"initiation monomer" mixture - following presentation: - the conditions of an example 1 were 

repeated except having TFE79 mol % and propylene 21 mol %. "Supplement monomer" 

mixture had TFE55 mol % and propylene 45 mol% of presentation. After pressurizing an 

autoclave to 2.62MPa(s) with "initiation monomer" mixture, 20ml of APS solutions was added 

1%. Subsequently, after decreasing a pressure to 2.59MPa(s), the Jo ghost compound 

solution was added. Therefore, the pressure was maintained to addition of "supplement 

monomer" mixture at 2.62MPa(s). It was made to react for 20.5 hours and 355g "supplement 

monomer" mixture was added in the whole quantity at this period. Moreover, it added 50 

moreml of 10ml of APS solutions at a time 1%. Including 12% of solid-states, pH is 2.8 and 

polymer dispersion liquid are ******. It is ****** as the coagulation, washing, and desiccation of 

a product were described in the example 1. TFE / 350g of propylene copolymer rubber whose 

presentations are TFE55 mol % and propylene 45 mol % were obtained in the whole quantity. 

Mooney viscosity ML-10 which this iodine content is 0.49% and were measured at 121 

degrees C are 16.0, and they are ******. Glass transition temperature is -5 degrees C, and is 
****** 

[0036] It determines to have described the physical property of the copolymer kneaded and 
stiffened in the example 1, and data are shown in a table 1. 
[0037] 
[Example 4] 

"supplement monomer" mixture - following presentation: - the conditions of an example 1 
were repeated except having TFE44 mol %, propylene 29 mol %, and PMVE27 mol %. 
Therefore, the polymerization was started to addition of an APS solution 1%. The Jo ghost 
solution was added, "supplement monomer" mixture was prepared, and the pressure of 
2.62MPa(s) was maintained. The experiment was advanced in all for 9.0 hours, and 293g of 
"supplement monomer" mixture was made to react in all in the meantime. The APS solution 
was often added by ** 1 % during the reaction at the 3 time of every 1 0ml 3 more times and 
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abbreviation. Including 7.4% of solid-states, pH is 3.3 and the obtained dispersion liquid are 
****** As tne S0 |j d j fied p 0 |y mer was described in the example 1 , it filtered, washed and dried. 
190g of Fluor elastic bodies which, as a result, have near presentation TFE44 mol %, 
propylene 29 mol %, and PMVE27 mol % was obtained. An iodine content is 0.61% and is 
****** Mooney v j SC osity ML-10 measured at 121 degrees C are 2.0, and they are ******. Glass 
transition temperature is -6 degrees C, and is ******. 
[0038] 
[Example 5] 

an "initiation monomer" and "supplement monomer" mixture -- respectively - following 
presentation: - the conditions of an example 1 were repeated TFE48 mol % and propylene 18 
mol% except having VF2 34-mol % and TFE50 mol %, propylene 30 mol %, and VF2 20-mol 
%. Therefore, the polymerization Was started to add 30ml of an APS solution 1 %. The 
polymerization was performed for 30 hours, 41 5g of "supplement monomer" mixture was 
added in the meantime, and the pressure was maintained to 2.76MPa(s). It added 10 moreml 
of APS solutions at a time every 3 hours 1% during this polymerization experiment. Including 
12.3% of solid-states, pH is 2*.5 and polymerization dispersion liquid are ******. As 500ml part 
of dispersion liquid was described in the example 1 , it made solidify, washed and dried. The 
obtained desiccation polymer is 62% and contained 0.49% of iodine. Mooney viscosity ML-10 
measured at 121 degrees C are 4.0, and they are ******. Moreover, glass transition 
temperature is -5 degrees C, and is ******. 
[0039] 
[A table 1] 
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mmm . 1 2 3 

A--- • (12 1°C) 

*5S 8.0 11.0 18.2 

lQm&±&irZtT'mm, ft >30 >30 >30 
ODR, 1 60°C 

M,„ ita-A, 0.24 - 0.57 

Mhn i>^--Jl 5.2 - 4.5 

t s 0. 2x # 2.5 2.0 2.2 

t c 9 0> ft 9.6 8.5 11.0 

Mioo> MPa 5.7 7.6 7.8 

T BN MPa 14.0 17.2 14.4 

E«> % 190 193 230 

(^fV h2 0(TC/7(mfi) 36 36 57 

[0040] The description and mode of this invention are as follows. 

[0041] the tetrafluoroethylene as - 1 .1 comonomers -- the (a) propylene, the (b) propylene, 

fluoridation vinylidene, (c) C2 - 3 hydrocarbon olefin and one sort, or par Fluor beyond it (Fluor 

elastic body which can be hardened with a peroxide by the basicity-proof which has the 

improved workability which comes to contain the polymer chain which copolymerizes with the 

monomeric unit chosen from the group of alkyl vinyl ether **, and has, and has an end iodine 

radical.) 

[0042] 2. Fluor elastic body of the above 1 with which end iodine radical is introduced from 
compound of formula, Rl 2 (R js alkylene group of carbon number 3, saturation par full ORUKA- 
Bonn beyond it, or KURORUPA-full ORUKA-Bonn, and at least three carbon atoms isolate 
iodine radical among formula). 

[0043] 3. The above 1 whose Fluor elastic body comes to contain unit which 
tetrafluoroethylene and propylene copolymerized by mole ratio of 45-70/30, or 2 Fluor elastic 
bodies. [ 55-30 ] 

4. The above 1 whose Fluor elastic body comes to contain unit which tetrafluoroethylene and 
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propylene copolymerized by mole ratio of 45-60/40, or 2 Fluor elastic bodies. [ 55-40 ] 
5. The above 1 whose Fluor elastic body comes to contain unit which tetrafluoroethylene, 
propylene, and fluoridation vinylidene copolymerized by mole ratio of 5-65/40 / 40, 
respectively, or 2 Fluor elastic bodies. [ 5-40 ] [ 5-40 ] 
[0044] 6. The above 1 whose Fluor elastic body comes to contain unit which 
tetrafluoroethylene, propylene, and fluoridation vinylidene copolymerized by mole ratio of 30- 
60/35 / 35, respectively, or 2 Fluor elastic bodies. [ 20-35 ] [ 1 0-35 ] 
[0045] 7. The above 1 whose Fluor elastic body comes to contain unit which one sort which 
has tetrafluoroethylene, ethylene, and formula CF2=CFO(CF2) nCF3 (inside of formula and n 
are 0-5), par Fluor beyond it (alkyl vinyl ether), or par Fluor (alkoxy alkyl vinyl ether) 
copolymerized by mole ratio of 32-60/40 / 40, or 2 Fluor elastic bodies. [ 10-40 ] [ 20-40 ] 
[0046] 8. Fluor elastic body of the above 7 whose par Fluor (alkyl vinyl ether) is par Fluor 
(methyl vinyl ether). 

[0047] 9.(a) Tetrafluoroethylene and propylene, (b) tetrafluoroethylene, A propylene and 
fluoridation vinylidene, or (c) tetrafluoroethylene, Come to contain carrying out 
copolymerization of ethylene and one sort, or par Fluor beyond it (alkyl vinyl ether). However, 
this copolymerization is performed to the bottom of existence of the compound of a formula Rl 
2, and, in addition, the inside R of a formula is the alkylene group of a carbon number 3, 
saturation par full ORUKA-Bonn beyond it, or KURORUPA-full ORUKA-Bonn. Moreover, the 
manufacture approach of the Fluor elastic body which at least three carbon atoms can harden 
with a peroxide by the basicity-proof which isolates an iodine radical and performs this 
polymerization further at the amount body pressure of single of about 1.7 or more MPas, and 
the temperature of about 25-100 degrees C, and which has the improved workability. 
[0048] 10. The approach of the above 9 that the Fluor elastic body comes to contain the unit 
which tetrafluoroethylene and a propylene copolymerized by the mole ratio of 45-70/30. [ 55- 
30] 

[0049] 1 1 . The approach of the above 9 that the Fluor elastic body comes to contain the unit 
which tetrafluoroethylene and a propylene copolymerized by the mole ratio of 45-60/40. [ 55- 
40] 

[0050] 12. The approach of the above 9 that the Fluor elastic body comes to contain the unit 
which tetrafluoroethylene, a propylene, and fluoridation vinylidene copolymerized by the mole 
ratio of 5-65/40 / 40, respectively. [ 5-40 ] [ 5-40 ] 

[0051] 13. The approach of the above 9 that the Fluor elastic body comes to contain the unit 
which tetrafluoroethylene, a propylene, and fluoridation vinylidene copolymerized by the mole 
ratio of 30-60/35 / 35, respectively. [ 20-35 ] [ 1 0-35 ] 

[0052] 14. The approach of the above 9 that the Fluor elastic body comes to contain the unit 
which one sort which has tetrafluoroethylene, ethylene, and formula CF2=CFO(CF2) nCF3 
(the inside of a formula and n are 0-5), par Fluor beyond it (alkyl vinyl ether), or par Fluor 
(alkoxy alkyl vinyl ether) copolymerized by the mole ratio of 32-60/40 / 40. [ 10-40 ] [ 20-40 ] 
[0053] 15. The approach of the above 14 that par Fluor (alkyl vinyl ether) is par Fluor (methyl 
vinyl ether). 
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* NOTICES * 

3PO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
(Claim(s)] 

[Claim 1] the tetrafluoroethylene as one comonomer -- the (a) propylene, the (b) propylene, 
fluoridation vinylidene, (c) C2 - 3 hydrocarbon olefin and one sort, or par Fluor beyond it (Fluor 
elastic body which can be hardened with a peroxide by the basicity-proof which has the 
improved workability which comes to contain the polymer chain which copolymerizes with the 
monomeric unit chosen from the group of alkyl vinyl ether **, and has, and has an end iodine 
radical.) 

[Claim 2] (a) Tetrafluoroethylene and a propylene, (b) tetrafluoroethylene, A propylene and 
fluoridation vinylidene, or (c) tetrafluoroethylene, Come to contain carrying out 
copolymerization of ethylene and one sort, or par Fluor beyond it (alkyl vinyl ether). However, 
this copolymerization is performed to the bottom of existence of the compound of a formula Rl 
2, and, in addition, the inside R of a formula is the alkylene group of a carbon number 3, 
saturation par full ORUKA-Bonn beyond it, or KURORUPA-full ORUKA-Bonn. Moreover, the 
manufacture approach of the Fluor elastic body which at least three carbon atoms can harden 
with a peroxide by the basicity-proof which isolates an iodine radical and performs this 
polymerization further at the amount body pressure of single of about 1.7 or more MPas, and 
the temperature of about 25-100 degrees C, and which has the improved workability. 



[Translation done.] 
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30 ftfcj±r£>or<H> : h';r<j^>7^u-F; hit 
'J^-fvwsu- h : HJ* (^T'Jrt*T5>-s- 
MJ7^» ; MTW^^T'T b : N,N-^7 

•jjut^ )ir 5 k ; ^trv^t^«7 $ k : 

N,N,N' ,N' h77»J^rh77^75 K : N, 
N,N' ,N' ~fh77';;l/vp>75 K ; h »J V—ju 
u- h ; 2 ,4 ,6 - h 'J fcf^;t/*^;u h y v 
P4if> : H r ; (5 -y;i/*r;i/*>-2 ^ 
7J»u-Fft^. tt*cWffl<cfc©i«hyTyii/-/yj/T 

40 [ 0 0 2 2 ] Mft. &?bt>'mv%\ t >vti^ 

fcx« j®>f biftic 2 flficoSlSKfkftXtt 2 ffia>^R*iMfc 

[0023] 7;i/^^»tt*ttii^<o*tt«ymtf*- 
r-to-=e^a^^*«Ming^c4tt!»«:w*Jr*ft. 

50 «i7^jUHltt»i 0 08U^")5-5 0»©firttffl 



[0024] *#MB0aMft»TWfcb -5 7;l/^5S 
[ o 0 2 5 ] io 

imnm] 

(0026 ) 

] 4 00 0ral60Xr>l^^3J^~ h^l* 

2*>WlT>*-0&$mrffim (FC- 1 43. 3M 
ft) 5:6^*»»Ofcltt^*>. Ifcg$3i*2 8 0 0m 

#Sf*J ^^-Ci^O .2MPa*rMEOfc: TFE 
3 7^%s^PMVE6 3^e;i/%. &t>r*-r*u 

-^*ftO .0 3MPa*rB»Ofe. COtnERMB 20 
»£KCC2BI«Bl/fc. #t>*C*- r*U-:7£6 0 0 

^*±3fi l/fc r§§^S«c j il-^ifer 2 .6 6MPa $ 

(Cl%APS7jc?g^l 0ml^tti2^fc\ #J20#&lC 
*- K^U-^OE*Ji3ft2 .8 3MPa*C<gTOfc. 
ZOtifgX. 1 , 1 , 2 - h "J * p*- 1 , 2 , 2 - r »; 7 
;U*jUx*>3 6m 1 tcjSRbfcl ,4-2^3- K/>'- 

Sftj jft^«Jtt^fl[>a«^WUfc : TFE 4 5*;WS. 
x^U>2 8^;U% > ^PMVE2 7Wo, 2P$R| 
©Rfi»IHa, l%APSg«l 0m 1 ZWlctitiML 
tc 9 smiffii* CCOMMSt rj$3fe#B 

t*j iB*«96e7K*a8anute. 
[0027] ^laia^ai*^^- h * u- ^ettffl ? 

fc. #8WKCD P HfcJ:3 .2t*»), **il*B«*2 0.1K 

Uc. £&K&Ofc*^A (crumb) £4>< ifc40^ 
(*ti6 4 5g-C*o/c. 

[0 02 8 ] c©7Ju^;u«H4f*cDffi««;x©ii9r* 

o/c:TFE4 3.7W k x* U> 2 3 . 9 *;U%& 
tfPMVE3 2.4*;U%. aA»tt3*3R0-.2 5K* 50 



(5) #§3¥5-2 2 2 1 3 0 

8 

« 1 9 . o r&ofc. #?*fcimm*^i^»fflgt 

(DSC) te£^T&£LT-20"C-C*^fc. 
[0029] COM^<D®<b4$tt^*<D*P< l*^L/ 
fc: 7***»ttfcfflfiBB9* % (Luperco) 1 

0 1 -XL ( 1 ,5-S? ( t -7*>l^-*+5/> 
^4 5%SWStt^»9J5 5%) 3phr (:*A 

1 0 OSiJ^OOSB) , h';7^MV^7KU-F4p 
hr> &tf*-#>:7?y£MT (N990) 25ph 
ri2ci-;U=fA5;U±"Cig^l//c 0 CCD(I^^^jU 
rt>6>/S3ttl .8mmO^ rKBftf/c. COV- USC 
**C0^7 5x l 5 0mmOfl^ 1 6 0*CT1 O^fffl^ 

>- h«rKBaJ2KffflOlffll 8 O'CO^rrx-y > 

rH»l/te # «C»rse*-iBtt«:ASTM D-4 12 
Kftor&SO/c. Mfc»tt*ASTM D-2 0 84 
tc«Et\ BMfcl$IH3 OjfcfttfBtt 1 6 0T;«ctei>T»rtJ 
t^X* - Utf^-* (ODR) 

[0 03 0]ftMHA 

sata* rga>&#a*j tn^r 1 .3 sMPairuo 
mmu. s^^ri 3 .smmmtfztttc com 

Rfl4U%APSffii$£®c6 0m L 10ml "^ogjSlffl 

ufc. cottfllofcOK:. r^^a<*j ig^«4 2 

WL, pH2.4^t/c. igS^. ®@C/c^^ 

*«»ac«aic. tt*m^it«»6 3 g 

[003 1] 

[^J6W2 ] Sftfi*«J*8 0 , C{clBlJ»L/c». 1,1, 
2- M*n;U-i , 2 , 2 - MJ ^^;Ux ^>3 5 0* 

irffl^/c rga^mfi»j JB*»r2.0 7MPa*r 

ADEL/Zc. %C^riXAPSmRl 0m I £{±&#tt£ 

S«^J fi*«y€:«a«WCC|RliOL,rEA*«32 .0 7M 
PatClS^b/c. 1 6 .8^Ffffl05Sio^rffi* k 

CCl%APS^10m iro2[si^ftnLfc 0 *ScS(D^ 
ffl**ttffiU/ca. *tt^»*ttH*2 0.39€*^* 
fi^ p H rt« 2 . 6 V$> Z> C a tfbtmit. C <D#ffcffi£ 

mstt. »»o^m^{*^ntewi«c^*ta<2Sfe* 

0. *©*J»IRtt*rWl//c: TFE4 8.6*JW. x 



9 

*U>2 1 .9*^%&tfPMVE2 9 .5*;l>%. 12 

1 'CrS'l^L*: A -~ -ttSM L - 1 0 2 4 . 0 V$> 

[0 03 2] C<D^«*5@»igU, 6B0<Z>£rt0l« 
-fcKBt&Lfc. -«fC03fc^J|E«lttTFE4 7.8* 
x^U>22 .2*Jl/%&tfPMVE2 9 .9*iU 
%<Dffl*X£«l//c. 1 2 1 •CrMS(yfcA-~-ttKtt 

2 5 V&Hc, 

ttfcHJSW 1 (CM* Lfc* 5«c#tf (,fc. 10 

[0034] «^<DtaX#tttt*(D<fc 0 «C»ffl03fc : 
• ->~;l/ ^-;UK?rfi|A/cl 0 0 h>0 
frt-fr (Rutil) 6 0 2QM&'& (reciprocating) 

/<U;UfiK*J6 O'C, fflOfitt** 

] 8 3U firfflkWi3 ofHQ?**J:9{cM0 

[0 03 5] 20 
[ISJ&60J3] 

rm*6«s(» j ie^Bi^caaflt : t f e i 9 «*xa 

HBBUc. r»5f£#fi»J B^MttTF E 5 5*/U%& 
CK^neu>4 5^%(0«[fi8*WLfc. *-h*U- 
^ T^#g^j tg^jr2 .6 2MPa$rttJffiU 

156APS»«2 0mI**aiL//c. *1>-C0EA 
*2.59MPa£ T&4> L/ /cf&^H $<t1Mt^»igjS 

r2 .B2MPa(Ctt#Ufc. 2 0 . 5 B£fiflfT*> 30 

fcSflPLfc. £fcl%APSjg«*EK5 0mK 10 

id i ?r>mmuc. mtiftftwmm# \ 2%*&#, 

pH#2 .8t«. £fiM&<D&a »»RC«e»* 
mm 1 fcg5j& OfcJ; 5 CCfr^/c. MJifc&ST F E 5 5 * 
HHRV-fn e U> 4 5 Wf^T F E/7u V U 

>ftffi^rfA^fir3 5 0 g{f/t o coa^m 
«0.49%r*0. 1 2 ixr»Beu/cA-i-tttt 
ML-10lil6.0r^/c. ilvXW&Wmi-b 

•cr^o/c. 40 



#§H¥5-2 2 2 1 3 0 
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[ 0 0 3 6 ) mm 0Rr>Wt2il:ltmi'&#<D®W& 
**«mKE»LfcJ:9{cftj£U IKS* 

[0 0 37] 
[SS«HW4] 

r»*»J||*j S^ft^OttJS : T F E 4 4 
7'DfU>2 9^ ^PMVE2 7^r;U%^Wr 
^W^SSWll^ff^igO/c. S££l%APSjg 

riS^#fi{*j »*»*tt&A,r 2 . 8 2 M P a <DE# 
ZtikftLtc. $m*<£$lV9 .O^BHMfS*. COM 
«c rtS^Higftj fi^«j%^SBr2 9 3 graSStffc. 
Sf6*«ci%APSiB«*l 0 m iyoE<C3B. ft 3 

B$ra^ps-c^iniu/c. fS6hfc»nwKtiint7.4»* 

*K^fflfiJcTFE4 4^il/%. :/afcTU>2 9*JU 

&0 f PMVE2 l&M&mTZyJWJW&tbl 
9 0 g*f#fc. 3$JRS»*0 . 6 1 %V&-z>tc. 1 2 
iT^I^tx/cA-x-ttKML- 1 01*2 .0^o 

[003 8] 
ME*M5] 

TFE4 8*jUK. y'u tfu> l 8 V 
F, 3 4*Mf« &CfTFE50*rJl/%, 7*aeu>3 

o%*x % vf, 2o*)\,%$:mrzimmmwi<D& 

#«KEt//c. £££ l%APS&i$03 Om 1 £8**10 
■T^C<b{cJ:ot^tel//c. ffl^3 0l»M|ffV». CO 
rak: r^^sftj $g£^4 l 5 zZmnuxKlit: 
2.7 6MPa(C«8t,fc. CCDS£5S§S# 1 %A P S 

»»*s^iomir^3B$pac:ih(cjR»nufc. 

BSfittBftl 2 .3%***, pH*J2.5t^/c.» 
fitfScD 5 0 0 m 1 l Kf2ft C/c* 5 Kg® 

ifcj*U teiSL^. »&ftfc*Mt££ttl*6 2tt 
"C*^ 3<5&0.4 9%*&Wb/c. 12rCT?i1S 
1 0#4 .0r*O/c B $/c^/ 

[0039] 

[an 
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(121°C) 

i om&±&+z£T'<Dmm. t 

ODR, 160t 

t . 0. 2. # 
tc 90> # 

M 100n MP a 
Tb x MPa 
E & s 96 

(^uy h2 0 0°C/7 0B$ffl) 

[0 04 0 ] *^(O^St&C>m^TcDii0r^ 
;Px^u>£, ( a ) 7'Pb*u>, (b) yazuyR 

t0 04 2] 2. **3-K*aWSRI, R\t 

[0 04 3] 3. 7J^jU5Stt<*^h7^JU^x^ 
U><b7'Deu>O«a^Ucmfi[^4 5-7 0/ / 5 5 

Bit. 

4. 7;^;Hltt#*Jf h 77^^X? l/>i t 
U><&KffiAUc#ffi*4 5-6 0/5 5-4 0©^ 




W #08*5-2 22 1 30 

12 

% 1 

1 2 3 



8.0 1L0 R2 

>30 >30 >30 



0. 24 - o. 57 

5. 2 - 4. 5 

2.5 2.0 2.2 

9.6 8.5 11.0 



5. 7 7. 6 7. 8 

14.0 17.2 14.4 

190 193 230 



36 36 57 

30 tkr^r^6±teix«2©7;p^5Wt#. 

-6 5/5-4 0/5-4 0<£*;UJtr^T>tt*±i2 
lXW2CE>7;l/*;b»tt«c. 

[0044) 6. yfrtJW&ttifirhvyjitJix.? 

*Ztl?ti3 0-6 0/2 0-3 5/1 0-3 5 6D^Jl/ 
tfreftX,-cfc*±SB 1 Xtt2<D7;^pa«ti*. 
[004517. 7fr*)lW&W&?b57!\,*)lx* 
40 X^U^WCF^CFOCCFOnCF, 

nttO-5) *m?Z>imXK*:tltt±<DJ<-7>\, 
(rjv+;utrxjux-f-ju) tffc^K^-?;!,*;!, 
(r^3^5>r;p+juex;ux-^) fc* 

te^Tv 3 2-6 0/1 0-4 0/2 0-4 0<D*)ltbU 
[0 04 6] 8. -rC-^AoM, (7Jl/*;t/f x;Ux-f- 

[0 04 7 1 9. (a) f*h7 7;U^;Ux^u>SOV 
so nfu>, (b ) f b ^7;U^jux^u>. *7*n tfu 
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;u (r^M^i/trxjux-fvU) &&m'£2i*2>ct£& 

EERCWB2 5-1 0 O'COffi&WK «RS*13WBIX 

[00483 1 0. 7^*JHIttj»3Wf-h57JU*^* 
^U>i^Of U>©*S^oyt#fflr*4 5-7 0/5 

[0 04 9] 1 1. yfrthW&fcWT-YvVbthx 
^U><t^PfU>©^|^U/ k c#(4^4 5-6 0/ / 5 
5-4 0<D*;W*rS^&*±e9<D#g£. 

[0 05 0] 12. 7;U*;UWtt»^h^7^*jPx 




(8) #$¥5-222130 

14 

tt**tl-fil5^6 5/5-4 0/5-4 0<W*ttt 
[005 1 ] 13. 7Jl/*;U»ltfl:3&$^h77JU*JUx 
a^r^n^tv3 0-6 0/20-3 5/1 0-3 5 CD* 

*ttr«A,rft *±e 9 oim* 

[0052] 14. 7 frtmmMTY )i>*>\,x. 
9\y>. x*U>»tfaCF,=CFO(CF,}nCF 
10 j (5» % nfc£0-5) zmrz imx\tzti£i±<o^ 

-7J\,*)l (TJU*Jl/trx;Ux-^;i/) %LWtJt-7)\, 
*)\, (r^3*^7;l/+JH^-Jl/X-^;l/) cr>&©&u 
3 2-6 0/1 0-4 0/2 0-4 0<£>*:JU 

[0 0 5 3] 15. '*-7)\,*)\, (yjM^trxjux- 

±ffii4<*>m, 



